Genera of amaranth family tend to have phenotypic variation partly caused by environmental factor. Phenotypic variation was the result of interaction between genetic and environmental factors. One of molecular markers that is widely used for detecting genetic variation is RAPD. RAPD is used for polymorphism detections and is now possible for identifiying a large number of loci and ascribes unambiguous taxonomic and genetic relationships among different taxa. Members of amaranth family found in Indonesia are Amaranthus, Celosia, Aerva, Alternanthera, Achyranthes, Gomphrena, Salsola, and Iresine. Six genera of which (Amaranthus, Celosia, Aerva, Alternanthera, Achyranthes, and Gomphrena) were observed in this study. DNA was extracted from fresh young leaves using Doyle and Doyle's method with modification in the extraction buffer used. RAPD analyses were carried out with 20 decamer primers from Kit A of Operon Technology. DNA was amplified using master cycler gradient Eppendorf with 35 cycles. RAPD products were separated on 1,5 % agarose gels and detected by staining with ethidium bromide. There were 374 bands generated in 18 random primers. The number of monomorphic bands, polymorphic bands, and the percentage of polymorphism were 21 bands, 353 bands, and 94,38 % respectively. The high number and percentage of polymorphic bands revealed genomic DNA variation. This variation is in accordance with phenotyp ic variation detected in this experiment. Therefore, it can be concluded that, based on DNA polymorphism detected by RAPD, Amaranth family can be classified into two sub families namely Amaranthoideae and Gomphrenoideae.
INTRODUCTION
Amaranthaceae (Amaranth family) is a core family of Caryophillalales Order. This family consists of 169 genera and 2360 species. This family is widely dispersed in temperate and tropical zone [1, 2] . Genera of Amaranthaceae tend to have phenotypic variation partly caused by environmental factors [3] . The phylogeny developed based on morphological features has limitation in data accuracy because of high subjectivity [4] . Random amplified DNA polymorphic (RAPD) is one of the molecular markers that can be used in the study of phylogeny. RAPD is used for polymorphism detection, and it is now possible to survey a large number of loci and ascribes unambiguous taxonomic and genetic relationships among different taxa [5, 6] . Achyranthes, Gomphrena, Salsola, and Iresine [7] . Six genera of which (Amaranthus, Celosia, Aerva, Alternanthera, Achyranthes, and Gomphrena) were observed in this study. The members of Amaranth family have been acknowledged as future food, and they have high potential as a medicinal plant. Amaranth family has a high nutritional value and produces betalain as colorant [8] . Betalain is a phytochemical marker for Amaranthaceae [9, 10] . Betalain produced by amaranth family is named as betacyanin. The betacyanin is further divided into four sub-groups: betanin group, amaranthine group, gomphrenin group, and 2-descarboxy-betanin group [11] . From the betacyanin sub-group, amaranth family is divided into two sub-groups, amaranthine and gomphrenin groups. The data showed that amaranth family comprised two groups: amaranthoideae and gomphrenoideae. Phylogenetic study of Amaranth family is used for finding an alternative plant that produces high level of betalain. This colorant is widely used as antifungal, anti-malarial, and antiviral. Beside that, this colorant can be used as healthy food colorant [11] .
MATERIALS AND METHODS

Plant Material
Six plants of amaranth family, Amaranthus sp., Alternanthera sp., Aerva sp., Celosia sp., Achyranthes sp., and Gomphrena sp were used in this study. All of these plants were collected from wild habitat in Malang, East Java.
Morphological Analysis
The study used 31 morphological features for identification. The morphological features were based on identification books (Flora of Java, Flora of Malesiana, and Morfologi Tumbuhan).
DNA Extraction
The DNA genome was extracted from fresh young leaves using Doyle and Doyle's method [1] , which was modified in CTAB extraction buffer. As much as 0,1 gram fresh young leave was grinded using mortar and pestle, and then was added with 1 ml extraction buffer. The extraction buffer consists of 2 % CTAB; 0,1 M Tris-HCl; 3,5 M NaCl; 20 mM Na2EDTA; 2 % PVP; and 2 % β-mercaptoethanol.
DNA Amplification using RAPD
RAPD analyses were carried out using 20 decamer primers from Kit A of Operon Technology (Table 1) . RAPD reaction was prepared with mixture of 5 l PCR master mix 2x solutions from Intron Biotechnology, 2 l OPA primers (10 pmol), 2 l ddH2O, and 1 l DNA (100-250 ng/l). DNA was amplified using Master Cycler Gradient Eppendorf. The RAPD program started with 5 min of 95 °C incubation, followed by 35 cycles of 1 min at 95 °C denaturing, 1 min at 36 °C annealing, and 2 min at 72 °C extension. The reaction finished with 5 min at 72 °C incubation and stopped at 4 °C [13] . RAPD products were separated on 1,5 % agarose gels and were detected by staining with ethidium bromide.
Data Analyses
Bands of equal molecular weight and mobility generated by similar primer were considered to be identical locus. Genetic and morphological similarities between six genera were measured using similarity index [14] , and were used to constract a dendogram using UPGMA (Unweighted pair group method with arithmetic average). All the statistical analyses were carried out using the NTSYSpc 2.1 version (Exeter Software, Setauket, N. Y.) software package [15] . 
RESULT AND DISCUSSION
Phylogeny of Amaranthaceae Based on Morphological Features
As many as 31 characters were used for the morphological analysis (data not shown). All of the characters were conferred into character states. Character states data were converted to binary digits that formed the source of data for phylogenetic analysis. The phylogenetic tree based on UPGMA analysis of the morphological data comprising 31 character states indicated a similarity between all the 6 genera at the 57 % level (Figure 1 ). Nevertheless, it was interesting to note that there were two sub-branches that suggested two sub-families of amaranth family.
The first sub-branch consisted of Amaranthus and Celosia with 63 % degree of similarity. The second sub-branch consisted of Aerva, Alternanthera, Achyranthes, and Gomphrena; four of them had 73,5 % degree of similarity. Both subbranches had the same characters, and called sinapomorphy characters. Sinapomorphy characters for both sub-branches were stem erect, monopodial branching, basal leaves acuminate, perianthium present, ovary superior, utricle fruit, shiny black seed, and betalain present. Morphological data had limitations; however, the morphological analysis was very useful for field analysis. The morphological analysis established in plant phylogeny.
Phylogeny of Amaranthaceae based on Molecular data
The number of DNA bands were varied, depending on the primer used (Figure 2) . From 18 primers used in this experiment only OPA3, OPA4, OPA4, OPA6, OPA7, OPA8, OPA9, OPA10, OPA11, OPA12, OPA13, OPA14, OPA15, OPA16, OPA17, OPA18, OPA19 and OPA20 which were capable of amplifying the DNA genome. For the phylogenetic analysis, 374 bands were generated by those 18 primers. An equal weight and mobility of band generated by the same primer were considered to be the same locus and had the same value. The data converted to binary digits that formed the source of data for the phylogenetic analysis. The phylogenetic tree based on UPGMA analysis of the RAPD data comprising 374 bands indicated a similarity between all the 6 genera at the 50% level ( Figure  3 ). The first sub-branch consisted of Achyranthes, Aerva, and Alternanthera, with 56 % degree of similarity. The second sub-branch consisted of Amaranthus, Celosia, and Gomphrena, with 52,5 % degree of similarity. DNA bands generated from RAPD had high genetic diversity, and supported with high percentage of polymorphism (94,38 %) ( Table 2 ). Figure 2a . Electrophoregram RAPD fragments, E=OPA5; F=OPA6; G=OPA7; H=OPA8; 1= Achyrantes; 2=Aerva; 3=Alternanthera; 4=Amaranthus; 5=Celosia; 6=Gomphrena; M=marker Figure 2b . Electrophoregram RAPD fragments, O=OPA15; P=OPA16; Q=OPA17; R=OPA18; 1=Achyrantes; 2=Aerva; 3=Alternanthera; 4=Amaranthus; 5=Celosia; 6=Gomphrena; M=marker Figure 3 . Phylogeny of Amaranthaceae based on molecular data using UPGMA
Dendogram that was generated from molecular data had different topology profiles from the ones in the morphological data.
Dendogram from the molecular analysis showed that Gomphrena was included in Amaranthoide clade. Classifying Gomphrena to Amaranthoide clade was caused by a non-separating band in this sample. Non-separating bands are especially caused by incompatibility of primer to amplify DNA genome.
The molecular data suggested that there were two sub-families in Amaranthaceae. The members of genera in each subfamily were different from the results of the morphological analysis. It is then suggested that the analysis be conducted using different marker, especially using cpDNA region. Members of amaranth family have variation on morphological characters. That variation is a result of high genetic diversity, differences of growing type, and differences on the type of adaptation [16, 17] . Morphological analysis has limited especially because of high subjectivity and because it cannot determine taxa up to their species level. Molecular markers can be used for phylogenetic analysis and can determine up to infraspesific level. Molecular markers have high objectivity.
Based on the morphological variation, the amaranth family was divided into two subfamilies.
The first sub-family, namely Gomphrenoideae, had 2-locular anthers, and the second sub-families, namely Amaranthoideae, had 4-locular anthers and four tribes [18] . Phylogeny inferences with UPGMA indicated that the two sub-families formed a well supported paraphyletic clade. 
CONCLUSION
Amaranth family classification based on morphological and molecular data were different. But, in general, both analyses concluded that in there were two sub families in amaranth family. The first sub-family was Amaranthoideae, and the-second sub family was Gomphrenoideae. Each sub family had different members depending on the analyses used. Thus, it is suggested to have a deep analysis employing other molecular markers.
